The Natufian culture of the Levant represents a sedentary, terminal Pleistocene hunter-gatherer society. Excavations of Natufian hamlets yield rich faunal assemblages in which a significant rise in small carnivore frequencies is noted (mainly red fox, Vulpes vulpes). Fox frequencies remain high in the succeeding Pre-Pottery Neolithic A (PPNA). We use Late Natufian fox remains from the site of el-Wad Terrace (Mount Carmel, Israel) as a case-study to discern the depositional history and exploitation of foxes in the Natufian. Our analysis shows that it is likely that foxes were consumed for food and thus should be considered in analyses of Natufian diets. Moreover, it seems that foxes were not captured by the same methods nor using similar foraging opportunities as other fast small game species (eg, hares). We hypothesise that foxes were captured close to the sites which they approached for food. Thus, the constant rise in fox abundance from the early Epipalaeolithic to the PPNA could potentially reflect a parallel rise in site occupation intensity.
Introduction
Trends in intensification of animal exploitation have recently been well-documented for terminal Pleistocene hunter-gatherer societies around the Mediterranean basin. Among these trends is the broadening of the spectrum of the animal resource base to include lower-ranked prey species such as agile, small mammals and birds, which tend to provide small quantities of edible material for a high capture cost. This diversification of prey types has provoked a considerable research interest, because of its significance in the formation of complex huntergatherer societies and the Neolithisation process (eg, Bar-Oz 2004; Davis 1983 Davis , 1991 Davis , 2005 Hayden 1990; Hockett & Haws 2002; Kuhn & Stiner 2006; Munro 2004; Munro & Bar-Oz 2005; Stiner 2003; Stiner et al 1999 Stiner et al , 2000 Stutz et al 2009; Tchernov 1991 Tchernov , 1993 . It has been predicted that the traits of more complex societies -settling down in permanent or semi-permanent hamlets, food storage, population increase and technological innovations -would often lead to (or alternatively be made possible by) a broad-spectrum economy (eg, Flannery 1969) . Thus, human demographic pulses, social organisation and occupation intensity may all be reflected in the remains of small animals from archaeological sites (eg, Munro 2004; Stiner 2001; Tortosa et al 2002) .
In the Southern Levant, research relating to the economic role of small game has concentrated primarily on the Natufian culture, because of its temporal location just before the Neolithic Revolution and house sparrow (Passer domesticus) are common, signifying that humans unintentionally created new ecological niches for species which feed on human rubbish or find shelter in human hamlets (Auffray et al 1988; Tchernov 1984 Tchernov , 1991 Human-animal relations during the Natufian are characterised by commensalism of the above-mentioned animals, along with the probable domestication of the dog (Davis & Valla 1978; Dayan 1994a; Tchernov & Valla 1997) and intensive gazelle and small game exploitation (eg, Bar-Oz 2004; Bar-Oz & Munro 2007; Campana & Crabtree 1990; Davis 1983; Davis et al 1994; Munro 2001 Munro , 2004 Munro & Bar-Oz 2005; Rabinovich 1998; Tchernov 1993 ; and see papers in Bar-Yosef & Valla 1991; Delage 2004) . These human-animal interactions have been the focus of The role of foxes in the Natufian economy: a view from Mount Carmel, Israel: Yeshurun et al detailed research. However, the role of small carnivores during the Natufian was somewhat neglected.
Despite the fact that they appear in considerable numbers in Natufian bone assemblages, small carnivores are usually not incorporated into analyses of Natufian diet and subsistence (but see Bar-Oz 2004:50; Crabtree et al 1991; Davis 1989 Davis , 2005 . Among the small carnivores, red fox (Vulpes vulpes) is especially abundant. Here we focus on the role of foxes in the Natufian economy and its implications for understanding past human-animal relations. First we present the relative frequency of foxes in the course of time, and then we examine a Late Natufian case-study to understand the origin of fox remains and the way foxes were exploited.
Materials and methods
The red fox is represented in Levantine faunas since the Lower Palaeolithic, usually in very small numbers (Davis 1977; Dayan 1994b; Kurtén 1965) . Fluctuations in the relative frequency of foxes are examined here by focusing on the relevant chronological sequence for understanding the Natufian remains, ie, the Epipalaeolithic period (ending with the Natufian culture) and the Pre-Pottery Neolithic Period (the PPNA, immediately succeeding the Natufian, and the subsequent PPNB) (table 1). Fully developed agricultural societies with domesticated livestock appear in the late PPNB and especially from the PPNC onwards and therefore PPNC and later assemblages were not included in this study. Given the considerable variation of southern Levantine landscapes, we limited our examination to sites in the Mediterranean zone of presentday Israel and Jordan, and to more marginal adjacent regions such as the Jordan Valley (figure 1). We did this in order to keep the broad environmental background of the assemblages as constant as possible (naturally we concur that microenvironmental variation still occurs between sites such as el-Wad, located at the foothills of the western cliff of Mount Carmel, and Salibiya I, located at the lower Jordan Valley).
Our sample consists of 31 assemblages dating to the terminal Upper Palaeolithic or Earlier Epipalaeolithic (EPI) (Kebaran and Geometric Kebaran cultures; hence EPI), the Early Natufian (EN), the Late Natufian (LN), the Pre-Pottery Neolithic A period (PPNA) and the Pre-Pottery Neolithic B period (PPNB) (tables 1, 2). All assemblages, with the exception of Jericho, were collected using rigorous recovery methods including sieving with fine meshes and picking all faunal fragments, thereby excluding the bias of differential recovery of large and small elements or species. The relative abundance of selected taxonomic groups: ungulates; foxes and other carnivores; and hares is presented in table 2. In order to measure the relative abundance of foxes we employed the ratio of fox to ungulates, following Tchernov (1994) , using the Number of Identified Specimens (NISP). The fox / ungulates ratio was employed because of the variability in counting NISP. Different researchers include different taxa within the NISP counts but ungulate counts are relatively standard. Statistical comparison of fox frequencies between periods was performed using the Mann-Whitney U-test (Sokal & Rohlf 1995) .
A clarification relating to the NISP counts is in or-
The role of foxes in the Natufian economy: a view from Mount Carmel, Israel: Yeshurun et al der here. Normally we compared the number of fox remains which were identified to species (not the 'small carnivore' or 'small mammal' group) with the total number of identified ungulate bones, whether they were identified to species (ie, gazelle) or to size class (ie, gazelle-size). Unidentified elements were not included even when it was possible to group them within a certain ungulate size-class. Some reports do not provide NISPs for ungulate size-classes, only for bones identified to species level; some reports provide species and size-class combined; and some count species in other ways, eg, by teeth (table 2).
These different counting and reporting methods may introduce some bias to our comparison. However, it is important to stress that when comparing different counting methods from the sites which were published fully enough, no remarkable differences emerged (see table 2 for data). Thus we assume that the methodological 'background noise' is not significant, even though we fully acknowledge that the most reliable comparison would be made between assemblages that originate in the same region and were (Valla et al 1986) , by Weinstein-Evron (1998) We used the ratio of fox to ungulates to measure MNI per taxon; see Lyman [1994] ). Also, the frequency of burned fox elements is lower than other taxa but still amounts to 5% of NISP (figure 6, table 3). These Figure 5 Relationship between fox frequency (fox / ungulates) and hare frequency (hare / ungulates) for the Earlier Epipalaeolithic (black diamonds), Early Natufian (gray squares) and Late Natufian (gray triangles). See table 2 for data and references the Natufians. However, the skinning mark by itself is ambiguous since it could result from fur-removal activities, not followed by consumption of meat. Additionally, the burning frequency of fox remains is lower than other taxa in the assemblage ( figure 6, table 3 ).
However, the variance of burning frequencies observed Sometimes they form 'families' with many pups concentrated in one den (Mendelssohn & Yom-Tov 1999) .
Thus, an age profile dominated by adults could result from intentional culling of larger foxes, and refutes the possibility of natural accumulation of fox remains as a result of denning activities on-site in periods of abandonment by humans.
In sum, similar fragmentation and dispersal characteristics as the 'nutritive' species, the abundance of adult foxes, the representation of meat-bearing elements rather than skinning waste and the burning on meat-bearing elements, all suggest that foxes had multipurpose roles in the Natufian economy. While it is reasonable to assume that the captured foxes were skinned and their fur used by the Natufians, we have no reason to believe that foxes were not eaten following their probable skinning for furs.
Discussion
Diachronically foxes become much more important in the Natufian, particularly in the Late Natufian, than 
Foxes as food in the Natufian and the Early Neolithic
Foxes probably did not constitute a particularly important source of food for the Natufians, because of their small absolute numbers compared to ungulates (gazelles) and because of their small size. However, their role in the Natufian meat economy, especially in the Late Natufian, was greater than before. Just before the appearance of the Natufian culture, the Geomet- 
Human capture of fox in the Natufian
Human The notion of fox commensalism was suggested previously by Kurtén (1965) and also briefly by Tchernov (1991) . Kurtén (1965) recognised an increase of fox body size in the terminal Pleistocene, negatively correlated with temperature elevation, and linked it to increased availability of food from human settlements. Conversely, Davis (1977 Davis ( , 1981 In order to understand the role of foxes in the Natufian economy, we looked at the taphonomy of the Late Natufian assemblage of el-Wad Terrace, Mount
Carmel. Patterns of bone dispersal and fragmentation, burning and age-at-death all indicate that the accumulation processes of foxes were no different from gazelles or hares, meaning that they were selectively hunted by the Natufians, transported to the site, butchered and consumed for food, and probably were also used as a source of various raw materials -just like gazelles, for that matter. Considering this, we find no reason to omit the fox from future analyses of Natufian diet.
When frequencies of foxes are compared with hares in the Natufian assemblages no consistent trend emerges. This leads us to suggest that foxes were not hunted using the same methods or foraging opportunities as hares (eg, trapping). It is suggested that foxes were captured close to the sites, to which they approached for food. The Natufians of el-Wad could have taken advantage of the approaching foxes and capture them opportunistically, whereas they had to invest more in order to capture hares (building, setting and attending the traps). Thus, the constant rise in fox abundance from the early Epipalaeolithic to the PPNA could potentially reflect a parallel rise in site occupation intensity. Specifically in the Natufian, the larger sites and refuse accumulations created a new ecological niche for animals, probably including foxes, which are known to be attracted to garbage dumps.
This probably caused the Natufians to encounter foxes more frequently, consequently elevating their exploitation.
The assemblage of fox remains presented in this study is small and therefore our conclusions are tentative. With continuing work on the Early and Late Natufian faunas from the ongoing excavations at elWad Terrace, more data and more detailed analyses will be available to investigate the role of small carnivores in the Natufian economy and its implications for Natufian subsistence and social patterns.
